SUMMARY Of 1361 consecutive liver biopsy specimens, 24% contained orcein-positive granules. The highest incidence of positivity was found in biliary disease (90-9%) was performed according to the method of Shikata et al4 with two modifications: (i) sections were oxidised in a solution of 0 5% potassium permanganate (47 5 ml) and 3% concentrated sulphuric acid (2 5 ml) which is similar to the solution used in the first step of the silver method for reticulin; (ii) optimal staining in the orcein solution was obtained in 90 min instead of 4 h. Two hundred consecutive specimens were also stained with rhodanine which gives a red-orange precipitate with copper. In order to assess the effect of duration of fixation on orcein and rhodanine staining, multiple needle samples were obtained post mortem from the liver of three patients with advanced primary biliary cirrhosis, in whom orceinpositive granules had been previously identified. These specimens were immersed in 10% formol saline for various periods of time, being processed one a day for the first week and then one a week for three months, and subsequently stained with orcein and rhodanine.
Orcein has become widely used for the demonstration of copper-associated protein which accumulates within hepatocyte lysosomes in various pathological conditions l2 as well as for staining elastic fibres and hepatitis B surface antigen.`' Although the exact nature of this sulphydryl-rich copperprotein complex has not been elucidated, its demonstration on a liver biopsy specimen provides valuable information about the duration or stage of chronic cholestatic liver disease.8 9 We describe here the pattern and incidence of orcein-positive granules found in 1361 liver biopsies obtained for diagnostic purposes from adult patients with a wide range of liver diseases. One aim was to estimate the value of this histological feature in reaching a diagnosis and on the basis of this to decide whether orcein is worth including in the routine tissue sections stained.
Material and methods
The 1361 liver biopsy specimens, obtained with a Trucut needle (Travenol Laboratories), were fixed in 10% formol saline, embedded in paraffin, cut at 4,m and stained by standard histological methods (haematoxylin and eosin, Gordon and Sweets ' silver method; Perls's Prussian blue; chromotrope aniline blue; and, in a few cases, periodic acid-Schiff procedure after diastase treatment). Orcein staining Accepted for publication 14 July 1982 was performed according to the method of Shikata et al4 with two modifications: (i) sections were oxidised in a solution of 0 5% potassium permanganate (47 5 ml) and 3% concentrated sulphuric acid (2 5 ml) which is similar to the solution used in the first step of the silver method for reticulin; (ii) optimal staining in the orcein solution was obtained in 90 min instead of 4 h. Two hundred consecutive specimens were also stained with rhodanine which gives a red-orange precipitate with copper. In order to assess the effect of duration of fixation on orcein and rhodanine staining, multiple needle samples were obtained post mortem from the liver of three patients with advanced primary biliary cirrhosis, in whom orceinpositive granules had been previously identified. These specimens were immersed in 10% formol saline for various periods of time, being processed one a day for the first week and then one a week for three months, and subsequently stained with orcein and rhodanine. (Fig. 4) , whereas in other places shrinkage of the cells transformed the plates into pseudoductules (Fig. 5) 
Cirrhosis
In patients with alcoholic liver disease orcein-positive granules were found only in those with established cirrhosis. The distribution in the tissue was patchy and usually confined to groups of hepatocytes enmeshed within fibrous septa (Fig. 2) . . . . . . . . . . . x u , . . x . . . . . . . A -S } . . ---x . . . . . . . Benign and malignant tumours Two samples of hepatocellular adenoma from male patients who had been taking androgens for 10 and 16 yr continuously, showed random accumulation of copper-associated protein within the tumour cells. In the two cases of focal nodular hyperplasia, one of which was a young girl taking oral contraceptives, there were orcein deposits within hyperplastic hepatocytes located at the margin or among some of the fibrous septa. Discrete deposits were found within tumour cells of nine out of 37 cases of hepatocellular carcinoma, two of which also contained bile pigment. All secondary tumours were orcein-negative.
Discussion
The granular material stained with the orcein method is a sulphydryl-rich copper-associated protein' located within the liver cell lysosomes. 2 '4 found 7 of 16 patients with chronic active hepatitis had positive orcein granules, but did not mention whether cirrhosis had developed. In cirrhosis not primarily of biliary origin, the finding of copper-associated protein provides further histological confirmation of cirrhotic transformation, which can be of considerable help with the sampling error inherent in small needle biopsy specimens.
The demonstration of copper associated protein deposits in focal nodular hyperplasia, hepatocellular adenoma and hepatocellular carcinoma is in accord with and extends our earlier observations. 16 Its occurrence within tumour cells of about a quarter of the cases of hepatocellular carcinoma, but in none of the various types of secondary tumours found in this series, provides a further histological marker, which may be useful for distinguishing between primary and secondary liver tumours.
In our view, the presence or, in some instances, the absence of copper-associated protein in a diagnostic liver biopsy specimen provides the pathologist with valuable additional information and undoubtedly justifies the addition of orcein to the routine staining procedures of liver biopsy sections.
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